T , a Gram-stain-negative, aerobic, rod-shaped, motile, non-fermentative, yellowpigmented bacterium, was isolated from Red Sea sediment. Phylogenetic analyses based on 16S rRNA gene sequences revealed that strain G18
(5CGMCC 1.14954 T 5JCM 30614 T ).
The genus Phaeocystidibacter, which was proposed by Zhou et al. (2013) , belongs to the family Cryomorphaceae, members of which characteristically contain menaquinone 6 (MK-6) as a predominant respiratory quinone (Zhou et al., 2013) . At the time of writing, the genus comprises only one recognized species, Phaeocystidibacter luteus, which was isolated from a culture of the marine alga Phaeocystis globosa (Zhou et al., 2013) . This study focused on taxonomic investigation of the yellow strain G18 T , isolated from Red Sea sediment.
Strain G18
T was isolated by employing a serial dilution method from sediment of the Red Sea (388 53.87019 E 228 16.95409 N) . A sample (5 g) of the sediment was resuspended in 100 ml sterilized 3 % NaCl solution and shaken in a shaker for 30 min at 200 r.p.m., followed by a 10-fold serial dilution. An aliquot (100 ml) of each of the selected dilutions was spread onto a marine agar (MA) medium (5 g tryptone, 2 g yeast extract, 10 g agar in 1 l seawater) plate. The plates were incubated at 37 8C for 48 h. Single colonies were picked and transferred onto new plates. The transfer was repeated at least three times, and the purity of the strain was confirmed by microscopic examination. Strain G18 T , which formed a single yellow colony, was obtained. Unless otherwise stated, strain G18
T was routinely cultured on MA plates or in MA liquid medium at 37 8C and preserved as a glycerol suspension (30 %, v/v) at 280 8C.
The genomic DNA of strain G18
T was extracted with the EasyPure Bacteria DNA kit (TransGen Biotech). The 16S rRNA gene of strain G18
T was amplified with primers 27F and 1492R (Weisburg et al., 1991) , cloned into the pMD 19-T vector (Takara Biotechnology Dalian) and sequenced at Shanghai Majorbio Bio-pharm Technology with primers M13-47 (59-CGCCAGGGTTTTCCCAGTCACGAC-39) and . A nearly complete 16S rRNA gene sequence (1480 bp) was obtained and compared with available sequences in the GenBank database using the BLAST program on NCBI (http://www. ncbi.nlm.nih.gov). Sequence similarities were calculated at the EzTaxon-e server (http://www.ezbiocloud.net/) (Kim et al., 2012) . Multiple alignments of 16S rRNA gene sequences between strain G18
T and phylogenetically related taxa (obtained from the NCBI database) were performed by using CLUSTAL W (Thompson et al., 1994) , and phylogenetic trees were reconstructed by MEGA 5.0 (Tamura et al., 2011) , with the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Kluge & Farris, 1969) and maximum-likelihood (Felsenstein, 1981) methods using bootstrap values based on 1000 replications (Felsenstein, 1985) . Distance options were determined according to Kimura's two-parameter model (Kimura, 1980 T , 86.9 %). Based on the neighbourjoining tree (Fig. 1) , strain G18
T was most closely linked to the genus Phaeocystidibacter, family Cryomorphaceae. The maximum-parsimony tree (Fig. S1 , available in the online Supplementary Material) and maximum-likelihood tree (data not shown) also supported the clustering of strain G18
T with Phaeocystidibacter luteus PG2S01 T . Therefore, Phaeocystidibacter luteus PG2S01
T was used as a reference strain for the taxonomic investigation of strain G18 T using a polyphasic approach.
A two-day-old culture of strain G18
T grown on an MA plate was used for cell morphology observation by optical microscopy (Axio imager A1, Zeiss), and transmission electron microscopy (JEM-1400, JEOL) after negative staining 
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Cryomorphaceae 92 with 1 % (w/v) phosphotungstic acid (Fig. S2) . Colonial properties were also examined by the naked eye. Growth at 0, 4, 10, 15, 20, 28, 30, 37, 40, 42 and 45 8C, and at pH 4.5-10 with intervals of 0.5 pH unit was determined in MA liquid medium. The pH of the medium was adjusted with a citric acid/sodium citrate (pH 3.0-6.0), Na 2 HPO 4 /citric acid (pH 7.0-8.0) or lysine/NaOH (pH 9.0-10.0) buffer as described by Zhou et al. (2013) Phaeocystidibacter marisrubri sp. nov.
described by Dong & Cai (2001) . Carbon source utilization was tested using the Biolog GEN III Microstation system, and physiological and biochemical characterization was performed using the API test system (API ZYM, API 20 NE, API 20 E and API 50 CH, bioMérieux) according to the manufacturers' instructions. Antibiotic susceptibility was determined by the disc diffusion method using filter paper discs (Beijing Pharmaceutical Company) containing various antibiotics on MA plates. The ability to grow anaerobically was tested with AnaeroPack (Mitsubishi) on MA plates. Pigments were examined by using the bathochromic shift test with 20 % KOH (Bernardet et al., 2002) , and were extracted with 100 % ethanol for absorption spectrum determination at 300-700 nm on a Shimadzu UV-2550 spectrophotometer. Cell motility was observed by confocal laser scanning microscopy (TCS SP8, Leica) according to Bernardet et al. (2002) . Phaeocystidibacter luteus PG2S01
T was used as a control in the above tests.
The detailed phenotypic characteristics of strain G18 T are given in the species description. A comparison of the phenotypic properties between G18
T and Phaeocystidibacter luteus PG2S01
T is given in Table 1 .
For fatty acid, polar lipid and respiratory quinone analyses, the cellular biomass of strain G18 T and Phaeocystidibacter luteus PG2S01
T was harvested after incubation at 37 8C, 200 r.p.m. for 48 h in MA liquid medium. Cellular fatty acids were extracted, methylated, saponified and analysed using the standard MIDI (Sherlock version 6.0) system (Sasser, 1990 ) and peaks were identified on an Agilent Technologies 6890N gas chromatograph using the TSBA 6.0 peak-naming table. Polar lipids were extracted as described by Minnikin et al. (1984) , and separated by two-dimensional TLC (silica gel 60, 10610 cm aluminiumbacked plates, Merck). Respiratory quinones were extracted from freeze-dried cells with chloroform/methanol (2 : 1, v/ v) (Collins et al., 1980) and analysed by HPLC with a Hewlett Packard 1050 system and a Zorbax ODS column (Agilent Technologies). DNA base composition was determined by reversed-phase HPLC (Tamaoka & Komagata, 1984) .
The major fatty acids of strain G18
T were iso-C 15 : 0 (31.3 %), summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c, 15.3 %), iso-C 15 : 1 G (15.2 %) and iso-C 17 : 0 3-OH (9.9 %). Similar types of fatty acids were found in strain G18
T and Phaeocystidibacter luteus PG2S01 T , but the proportions of these fatty acids were different in the two strains ( Table 2 ). The major polar lipids in strain G18 T were phosphatidylethanolamine, one unknown aminolipid, two unknown glycolipids, three unknown phospholipids and five other unknown lipids. (Fig. S3) . The predominant quinone of strain G18
T was MK-6, a characteristically predominant respiratory quinone of the family Cryomorphaceae. The G+C content of the genomic DNA of strain G18 T was 39.0 mol%, a value lower than that of Phaeocystidibacter luteus PG2S01
T (44.6 mol%), but similar to those reported for other members of the family Cryomorphaceae (Zhou et al., 2013) .
Although strain G18 T shared many similar chemotaxomomic properties with Phaeocystidibacter luteus PG2S01 T , it was able to grow at 42 8C and produce yellow pigment, unlike PG2S01 T , which showed no growth at 42 8C and synthesized orange pigment (Table 1) . These differences, together with their low similarities in 16S rRNA gene sequence, indicate that strain G18
T represents a species that is separate from Phaeocystidibacter luteus PG2S01 T . Therefore, on the basis of the phenotypic and phylogenetic data, we conclude that strain G18
T represents a novel species of the genus Phaeocystidibacter, for which the name Phaeocystidibacter marisrubri sp. nov. is proposed.
Description of Phaeocystidibacter marisrubri sp. nov.
Phaeocystidibacter marisrubri [ma.ris.ru9bri. L. n. mare the sea; L. adj. ruber red; N.L. gen. n. marisrubri of (from) the Red Sea].
Cells are Gram-stain-negative, aerobic, rod-shaped, motile and approximately 0.3-0.5|0.5-5.5 mm in size. Colonies are yellow, smooth, convex, round with regular edges and 2-3 mm in diameter after 2 days of incubation at 37 uC on MA plates. Flexirubin pigments are produced, and (API 20 NE and 20 E strips) and starch. Reduces nitrates to nitrites. Catalase-and oxidasepositive; glucose fermentation is negative. In the API ZYM strip, positive for acid and alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, b-galactosidase and naphthol-AS-BI-phosphohydrolase, but negative for lipase (C14), a-chymotrypsin, a-galactosidase, b-glucuronidase, aglucosidase, b-glucosidase, a-mannosidase and a-fucosidase. All tests in the API 20E strip are negative except gelatinase. All tests in the API 20 NE strip are negative except gelatinase, bgalactosidase and nitrate reduction test (weakly positive). Data on carbon assimilation (Biolog GEN III) are given in Table 1 . Acid production tests from carbohydrates are all negative by using API 50 CH strip. Resistant to fleroxacin, chloromycetin, netilmicin, cefuroxime, minocycline, amikacin, ceftazidime, weakly resistant to tetracycline; but sensitive to lomefloxacin, ciprofloxacin, penicillin, erythromycin, clindamycin, doxycycline, clarithromycin, vancomycin, ceftriaxone, ampicillin, rifampicin, cefalotin, cefoperazone, co-trimoxazole. The major cellular fatty acids are iso-C 15 : 0 , summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c), iso-C 15 : 1 G and iso-C 17 : 0 3-OH. The polar lipids are phosphatidylethanolamine, one unknown aminolipid, two unknown glycolipids, three unknown phospholipids and five unknown lipids. The predominant menaquinone is MK-6.
The type strain is G18 T (5CGMCC 1.14954 T 5JCM 30614 T ), isolated from Red Sea sediment. The DNA G+C content of the type strain is 39.0 mol%.
